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Masami Sato, MD, PhD,a Kagoshima, JapanFIGURE 1. A, Computed tomographic scan coronal (left) and sagittal
(right) views of tumor (arrows) attached to the distal portion of the aortic
arch, 23 mm in length and a third of the circumference. Note the unclear
tumor margin. B, Fluorography during stent operation. A customized fen-
estrated stent was inserted into the target zone of the aorta. Angiograms re-
vealed patency of both the brachiocephalic artery (A) and left commonA fenestrated stent graft that included the orifice of the left
subclavian artery was used to resect a left upper lobe cancer
invading the distal aortic arch without the use of cardiopul-
monary bypass. No complications were observed.We found
no previous reports in our literature search of fenestrated
stent-graft placement for distal aortic arch tumor invasion.
This method could reduce the risks of combined resection
of the aortic arch during lung cancer surgery.
CLINICAL SUMMARY
A 67-year-old man had an abnormal computed tomo-
graphic shadow detected during follow-up after subtotal
esophageal resection through a right thoracotomy 9 years
before. The pathologic diagnosis was p-stage I squamous
cell carcinoma. Primary lung cancer with aortic invasion
was suspected on computed tomography, which showed
a 23-mm diameter nodule in the left lung segmentum apico-
dorsale 15 mm distal to the orifice of the left subclavian
artery. The nodule’s border with the aorta was unclear
across a length of 23 mm, corresponding to a third of the
aortic circumference (Figure 1, A). Bronchoscopic biopsy
failed to provide a definitive diagnosis. Therewere no radio-
logic signs of other malignancies on whole-body computed
tomography and positron emission tomography. Transeso-
phageal ultrasonography was not conducted to clarify aortic
wall invasion because of the patient’s postoperative state.
The patient was considered to have cT4N0M0 cancer and
was deemed a candidate for complete resection. After
consideration of surgical morbidity and mortality, we chose
the fenestrated stent method rather than replacement of the
aortic arch under cardiopulmonary bypass.
First, the patient underwent video-assisted thoracoscopic
surgery, which led to the diagnosis of adenocarcinoma with
carotid artery (B) without endoleak. Delayed pooling of the left subclavian
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cient margin from the tumor and landing zone, we
ordered a customized fenestrated stent graft that would
open only to the right brachiocephalic artery and left com-
mon carotid artery and would cover the left subclavian
artery.We started preoperative radiotherapy. After informed
consent was obtained, a thoracic endovascular fenestrated
stent graft (NajutaF303 200 mm; Kawasumi Laboratories
Inc, Tokyo, Japan) was placed 25 days after the initial
video-assisted thoracoscopic surgery (Figure 1, B). Theery c July 2013
FIGURE 2. Intraoperative views. A, The stent can be seen through the defect of the aortic wall. No bleeding was observed during the procedure.
B, A Hemashield fabric patch was used to close the defect.
Surgical Techniquesprocedure was performed under general anesthesia through
a retrograde brachial and femoral approach.
Two weeks after radiotherapy, pulmonary resection with
combined resection of the aortic wall was carried out. The
left upper lobe was divided in two because of immobility of
the invaded site, and left upper lobectomy was performed.
The left upper lobe bronchial stump, covered by intercostal
muscle and lymphnodes,was systematically dissected.These
procedures opened the operating field to allow aortic clamp-
ing if necessary.The aorticwallwas dissected in full thickness
at least 5 mm beyond the tumor invasion margin without car-
diopulmonary bypass. During this procedure, the inserted
stent was seen but bleeding was not observed (Figure 2, A).
The defect of the aortic wall (303 30 mm) was closed with
a 37.53 37.5-mm Hemashield fabric patch (Maquet GmbH
& Co KG, Rastatt, Germany) with 12 Prolene 4-0 (Ethicon,
Inc, Somerville, NJ) mattress sutures (Figure 2, B).
The postoperative course was uneventful. Histologic ex-
amination revealed a T4N0M0 adenocarcinoma invading
the aortic adventitia; however, the aortic margin was cancer
free. The patient was discharged on postoperative day 15.
He received adjuvant chemotherapy. Local recurrence and
distant metastasis have not been observed as of 16-month
follow-up. Complications such as migration and aneurysm
have also not been observed.
DISCUSSION
Surgical resection of T4 non–small cell lung cancer in-
vading the large vessels remains controversial. A lack of
randomized studies combined with only a small number
of case series means that there is a low evidence level for
this surgical resection type. Some reports, however, do
suggest that complete resection for T4N0–1M0 disease
has a favorable prognosis with long-term survival.1
With combined aortic resection, a side clamp or cross-
clamp is usually used. Furthermore, to avoid organ ischemia,permanent or temporary graft bypass or extracorporeal cir-
culation with cardiopulmonary bypass is necessary.
Because of potential risks, indications for these procedures
should be firmly restricted.2
In this case, we focused on a procedure to remove the aor-
tic wall with an aortic endograft. Replacement with artifi-
cial vessels has been the main method to date; however,
the use of endovascular surgery, which has low invasive-
ness, is increasing. In cases involving aortic arch aneurysm
or distal arch aneurysm, the stent-graft method is difficult
because preservation of the arch branch bloodstream is nec-
essary. Branched or fenestrated stent grafting is therefore an
expected future development.3
CONCLUSIONS
Treatment of lung cancer cases with descending aortic in-
volvement by combined resection of the aorta with stent
grafting have been reported previously4,5; however, this is
the first report describing the use of a fenestrated stent-
graft. Fenestrated or branched stent grafts could reduce peri-
operative risk and allow complete resection in patients with
invasion of the aorta, especially the aortic or distal arch.
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